Using FIB target preparation in order to obtain TEM samples for materials research and failure analysis has become the industry standard. Using load-lockable tools such as the LiftOut Shuttle allows speeding up this process in order to make analysis procedures more efficient while maintaining the highest possible sample quality. Additionally, tools such as the RoTip Shuttle can be utilized to produce ultra-thin TEM samples while employing oblique cutting angles and generating a thin sample 'window' within a larger lamella -yielding support for the thinnest section and thereby preventing bending and other unwanted side-effects of high-aspect-ratio milling. The RoTip Shuttle can also be used to quickly generate samples for STEM or other analysis methods.
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Performing targeted sample preparation with in situ sample lift out inside a focused ion beam scanning electron microscope (SEM/FIB) is essential to various areas of research, mainly in materials science and electronics development and failure analysis, due to the large demand for high quality specimens. The LiftOut Shuttle is comprised of a micro gripper which was especially designed to handle transmission electron microscopy (TEM) lamella mounted to a load lockable platform. The platform also holds a four axis substage. Using the substage, the sample can be oriented in the desired fashion and positioned in the range of the micro gripper. Once the lamella is gripped the bulk sample is moved away and the TEM grid which is the target for the gripped TEM lamella is brought into view -all operations are performed with the integrated substage in order to eliminate unwanted vibrations which could lead to loss of the lamella. The TEM sample is then mounted to the TEM grid using SemGlu -a polymer adhesive that is cured by e-beam irradiation. The glue is applied to the TEM grid ex situ prior to the procedure. After a number of lift outs are performed, the entire platform is removed from the microscope (via the load lock), the sample and grid replaced, and the next procedure is initiated [1] .
If desired, the TEM sample can be transferred to the RoTip Shuttle. Either initially inside the chamber (using a micromanipulator) or ex situ after the lift out procedure described above. The RoTip shuttle yields a quick and reliable method of tilting the TEM sample by 90°, e.g. for a subsequent scanning transmission electron microscopy (STEM) experiment, and back to 0° for further milling in order to achieve reduced sample thickness. The rotational movement allows tilting in very fine increments of 0.1° which is useful for achieving thin lamella since the sample must be tilted ever so slightly to compensate for the ion beam's conical shape.
Another type of preparation that the RoTip Shuttle can be used for is cross-preparation for ultra thin lamella. These are required for certain imaging methods such as sub angstrom low voltage electron microscopy (SALVE) [2] . In order to prevent the common problems of TEM samples warping or breaking when becoming very thin (some nanometers in thickness), the sample is cut at an angle from both sides yielding a thin section of the sample that is very thin (see Fig 1) . In order to overcome the limitations stemming from the FIB's shape -described above -the sample must be tilted a few degrees in both directions during milling. This can be achieved easily using the RoTip Shuttle.
